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Specification 



1. Title of Invention 
Polyester Resin Composition 



with^pthyester)it 100 weight parts. (In the formula, R 1 , R 2 , R 3 and R 4 represent aryl groups 



with 6 to 15 carbon atoms; R s represents allylene or isopropylidene diphenyl groups as 
indicated by a formula [Please refer to the original formula]). 

3. Detailed Description of the Invention 

This invention pertains to polyester resin compositions. More specifically, this invention 
relates to polyester resin compositions that contain specific additives effective for improving 
the thermal stability thereof. 

Thermoplastic terephthalate crystalline polyester, particularly polyethylene 
terephthalate and polybutylene terephthalate possess the following properties: higher abrasion 



2. Claim 





1 



resistance; creep resistance; higher size stability. Due to these properties, they are suited for 
producing molded articles that are exposed under severe mechanical stress and a high 
temperature. However, a deterioration inevitably occurs by oxidation over time and under a 
high temperature. As a result, the degree of polymerization decreases, and the strength and 
the impact resistance further decrease. The molded articles discolor to yellow. The outer 
appearance of the molded articles is then deteriorated. Various improved means by adding 
additives as means to improve the thermal resistance have been conventionally discussed. 
However, no satisfactory means have been invented. 

Since polyethylene phthalate has a low crystallization speed, satisfactory molded 
articles cannot be achieved even when a regular injection molding is used. More specifically, 
the crystallization on the surface layers cannot accommodate a rapid cooling during a molding. 
A significant ununiform crystallization occurs on the surfaces and the interiors. Merely 
molded articles with an insufficient mechanical property, size stability and shape stability are 
obtained. 

As for means to eliminate the aforementioned disadvantages, various crystallization 
accelerators are conventionally added. These additives can demonstrate the effect at dies at 
a high temperature at almost 120°C or higher and have not sufficiently achieved the practical 
purpose yet. 

The inventors have eagerly studies on the production of a polyester composition with 
the following properties: excellent thermal resistance; an extremely low discoloration to yellow 
under a severe heating condition; a sufficient mechanical property; a high crystallization 
speed. As a result, the inventors have found that the purpose is achievable by mixing a specific 

2 



phosphoric compound. The invention is subsequently attained. 

The invention is a polyester resin composition, characterized in that positive phosphate 
as indicated by a general formula (Please refer to the original description) is mixed at 0.001 
to 10 weight parts with polyester at 100 weight parts. (In the formula, R\ R 2 , R 3 and R 4 
represent aryl groups with 6 to 15 carbon atoms; R s represents allylene or isopropylidene 
diphenyl groups as indicated by a formula [Please refer to the original formula]). 

The invention is further described as below. As for polyester of the invention, 
polyethylene terephthalate and polybuthylene terephthalate are primarily used. The 
terephthalic acid components or part of glycol components can be substituted for other 
copolymer components. Of the copolymer components, the following types of bifunctional 
dicarboxylic acid are used as acidic components: isophthalic acid; naphthalene dicarboxylic 
acid; 4,4'-diphenoxy ethane dicarboxylic acid; adipic acid; sebacic acid; cyclohexane 
dicarboxylic acid. The following types of diol components are used: ethylene glycol; 
trimethylene glycol; tetramethylene glycol; hexamethylene glycol; polyethylene glycol; 
polypropylene glycol; polytetramethylene glycol; copolyglycol by polyethylene glycol and 
polypropylene glycol. These types of polyester can be also mixed at two or more types. The 
following types of polyester are preferably used: polyethylene terephthalate; crystalline 
thermoplastic polyester that contains an 80 mol % or greater ethylene terephthalate repeating 
unit; polybuthylene terephthalate; crystalline thermoplastic polyester that contains an 80 mol 
% or greater buthylene terephthalate repeating unit. 

The limiting viscosity of polyester [a value obtained after measuring at 30°C using a 
mixture solvent of phenol/tetrachlorethane (a 1 to 1 weight ratio)] is usually in the range of 0.5 



to 2.0 dl/g. 

Positive phosphate to be added to the polyester is indicated by a general formula (Please 
refer to the original description). (In the formula, R\ R 2 , R 3 and R 4 represent aryl groups with 
6 to 15 carbon atoms; R s represents allylene or isopropylidene diphenyl groups as indicated 
by a formula [Please refer to the original formula]). In this case, the aryl groups refer to 
general aryl groups which are obtained as residual groups after removing one of hydrogen 
atoms in benzene rings of aromatic compounds. For example, the following groups are given: 
phenyl groups; tolyl groups; xylyl groups; naphthyl groups; credyl groups. The allylene 
groups refer to residue groups which are obtained by removing two hydrogen atoms in the 
benzene rings of the aromatic compounds. The following allylene groups are given: phenylene 
groups; trilene groups; xylylene groups. More specifically, the following residue groups are 
given: hydroquinone tetraphenyl diphosphate; hydroquinone tetracredyl diphosphate; 
bisphenol A tetraphenyl diphosphate; bisphenol A tetracredyl diphosphate. 

The amount of positive phosphate added is 0.001 to 10 weight parts for polyester at 100 
weight parts. In this range, improved thermal stability of the composition is sufficiently 
achieved. This effect is particularly remarkable when the amount added is 0.5 weight % or 
higher. 

The composition of the invention can be produced by a conventional method. In detail, 
a reinforcing material is dried and mixed using a desired applicable mixer according to the 
amounts of polyester, the additive and preferably a crystallization accelerator as needed. The 
mixture is then melted and mixed in an extruder, a kneader and a banbari [Translator's Note: 
the word is not located in any dictionary] mixer. 



As for the crystallization accelerator, a higher fatty acid salt with 15 to 400 carbon 
atoms is used. In particular, a higher fatty acid salt such as carboxylic acid, which is obtained 
by adding lower fatty acid such as propionic acid or butyric acid to a-olefin with 10 or greater 
carbon atoms, preferably 23 or greater carbon atoms and more preferably 26 or greater 
carbon atoms, using a conventional method (disclosed in "Oil Chemistry" Vol. 19, 1970, p. 
121). For example, the following higher fatty acid salts are given: alkaline metal salts including 
sodium and potassium salts; calcium salts; sodium by a copolymer of olefin and acrylic acid 
or methacrylic acid; a potassium salt by the copolymer of olefin and acrylic acid or methacrylic 
acid. In this case, as for a-olefin with 10 or greater carbon atoms, other than a-olefin with 10 
to 30 carbon atoms such as an a-olefin mixture with 12 to 16 carbon atoms and an a-olefin 
mixture with 20 to 28 carbon atoms, an a-olefin mixture with 30 or greater carbon atoms is 
used, such as Diaren 30 (an a-olefin mixture produced by Mitsubishi Chemical Industries 
Corporation; Diaren is a registered trademark). 

The amount of these crystallization accelerators added is 0.1 to 10 weight parts in 
relation to a 100 weight part polyester, preferably 0.5 to 5 weight parts. 

Reinforcing materials can be also added to the composition of the invention as long as 
the purpose and the practicality are maintained, such as a glass fiber, a carbon fiber, asbestos, 
warasutonaito [Translator's Note: the word is not located in any dictionary] and whiskers. One 
or more types of the following regular additives can be added: a ultraviolet absorbent; a 
lubricant; a mold releasing agent; a plasticizer; a nuclear agent; a pigment; a fire retardant 
agent. 

The invention is described hereinbelow with reference to the embodiments. 



Comparative Example 1 

A erystallization accelerator < is synthesized as described below. Diaren 30 (an a-olefin 
mixture with 30 or greater carbon atoms and a product and registered trademark of 
Mitsubishi Chemical Industries Corporation; 43 average carbon atoms measured based on an 
iodine value) at 167 g and propionic acid at 185 g are supplied in a glass reactor. After the 
supply, the temperature of the glass reactor is increased up to 135°C to 140°C under a 
nitrogen atmosphere. Following this, di-t-butyl peroxide at 9.2 g is dripped for 4 hours. The 
mixture is further heated and mixed at the same temperature for 10 hours. When unreacted 
propionic acid is removed under a reduced pressure by a distillation means, higher fatty acid 
with 33 or greater carbon atoms (46 average carbon atoms measured based on the iodine 
value) at 178.6 g is obtained, which contains a-methyl monocarboxylic acid as a main 
component. This higher fatty acid is named as an a-fatty acid 30. 

After adding xylene at 10 uA to a-fatty acid 30 at 100 g, this mixture is heated to 140°C. 
While a 30% soda solution at 9 g is dripped for about 1 hour so as to remove water from the 
reaction system, this mixture is heated and agitated. After water at about 7.5 ml has been 
removed, xylene is distilled under a reduced pressure so as to obtain sodium a-fatty acid at 115 
g. Sodium a-fatty acid is named as a crystallization accelerator T. 

Embodiments 1 and 2 and Comparative Examples 1 and 2 

Polyethylene terephthalate, "Nova Pet" (a product and a registered trademark of 
Mitsubishi Chemical Industries Corporation; 0.66 dl/g limiting viscosity) and additives by the 
invention are dry-blended at a ratio as indicated in Table 1. After the dry-blending, this 



mixture is melted and mixed using an extruder with a 20 mm diameter darumeji [Translator's 
Note: the word is not located in any dictionary] uniaxial screw (L/D = 28) equipped. The 
obtained strand is cooled and cut so as to form pellets. These pellets are set aside in an air bath 
for 3 days, and a heat treatment is applied. After the heat treatment, the limiting viscosity is 
obtained. The smaller the difference in the limiting viscosities before and after the heat 
treatment is, the higher the effect is. The results are indicated in Table 1. 

Crystallization accelerator 4 used for the embodiment of table 1 refers to an organic 
acid metal salt synthesized based on Comparative Example 1. 
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Daihachi Chemical Corporation. 



Embodiments 3 and 4 and Comparative examples 3 and 4 

Pellets are obtained as similarly to as in Embodiment 1 except for the amount of an 
additive added at a ratio as indicated in Table 2. The crystallization speed of the obtained 
pellets is measured. The results are indicated in Table 2. 

The crystallization speed is measured with a conventional differential calorimeter 
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(henceforth referred to as a DSC; an IB type produced by Perkin Elmer Corporation). After 
a mixture is melted and extruded, it is cooled with water. Weighing a sample of pellets cut with 
a cutter at 10 mg, it is heated and cooled. A crystallization temperature (Tec) and a melting 
temperature (Tm) during the temperature increase are measured. A crystallization 
temperature (Tc 300 ) during the temperature decrease is measured after melting the sample at 
300°C for 5 minutes. The higher the crystallization speed is, the higher the Tc 300 is. The Tec 
decreases. 
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